Developmental aspects of glucocorticoid regulation of polycyclic aromatic hydrocarbon-inducible enzymes in rat liver.
The expression of hepatic cytochrome P4501A1 (P4501A1), glutathione S-transferase Ya subunit (GST), and NAD(P)H:quinone oxidoreductase (QOR) proteins was evaluated in fetal, neonatal, and adolescent rats treated with 3-methylcholanthrene (MC) and the synthetic glucocorticoid dexamethasone (Dex) to elucidate the developmental aspects of glucocorticoid regulation of the induction of drug metabolizing enzymes by polycyclic aromatic hydrocarbons in vivo. These developmental states were chosen to represent either glucocorticoid deplete or replete conditions due to their differences in circulating glucocorticoid levels. Rats were treated with either MC (10 mg/kg body wt) or Dex (10 mg/kg body wt) or a combination of both and sacrificed 24 h later. In neonatal rats, the enzyme activities of P4501A1, GST, and QOR were increased by MC treatment approximately 65-, 1.4-, and 7-fold, respectively. The induction of these enzymes by MC was further potentiated an additional 2-, 1.5-, and 1.4-fold by concomitant Dex treatment. In adolescent male rats, Dex potentiated MC induction of P4501A1 activity (1.7-fold), but repressed MC induction of GST and QOR activities. When the protein contents for the three enzymes were measured by Western blot analyses, a positive correlation was observed with enzyme activities for all conditions except for the adolescent rat, where hepatic protein content of P4501A1 of rats treated with both MC and Dex was not significantly increased above the level seen with 3-methylcholanthrene treatment alone. The levels of specific mRNA and transcriptional activity for cytochrome P4501A1, GST Ya isozyme, and QOR closely paralleled the changes seen in their protein content in the livers of neonatal and adolescent rats. Dexamethasone potentiation of P4501A1 expression at the protein and RNA level were clearly statistically significant in the neonatal rat, but not in the adolescent rat, suggesting that the circulating levels of glucocorticoids are sufficiently low during the neonatal period that the full expression of induction of P4501A1 was not attained in the absence of exogenously administered glucocorticoids. These data also demonstrate that glucocorticoids have differential effects on the induction of GST Ya subunit and QOR protein and RNA in the neonatal and adolescent state, possibly related to circulating levels of glucocorticoids.